Global DNA hypomethylation: a potential mechanism in King pigeon nerve tissue damage induced by avermectin.
As an effective insecticidal and nematicidal agent, avermectin (AVM) has been widely used in agricultural production and stock farming areas. Subsequently, the residues of AVM or its active metabolites in animal manure pose a toxic threat to non-target organisms in the environment. As the most characteristic epigenetic phenomena, DNA methylation status is a useful biological signal for the toxicity assessment of environmental chemical toxicants. In this study, analyses of the overall level of genomic DNA methylation were performed, and the expression levels of DNA methyltransferases (DNMTs), as well as demethylase methyl-CpG-binding domain protein 2 (MBD2), in pigeon brain tissues after subchronic exposure (with a AVM concentration of 20 mg/kg, 40 mg/kg and 60 mg/kg, respectively) to AVM for 30, 60 and 90 days were investigated. Global DNA hypomethylation and down-regulation of DNMT mRNA expression occurred in a dose-time-dependent manner in pigeon brains. The expression level of MBD2, which functions as a demethylase, was significantly enhanced in a dose-dependent but not time-dependent manner. In addition, the elevated expression level of MBD2 had a more robust effect on genomic DNA hypomethylation compared to changes in DNMT expression. Taken together, these results suggested that subchronic dose exposures of AVM could affect the global DNA methylation status, and this mechanism is closely related to changes in the expression levels of DNMTs and MBD2.